Discussion on ``Education for Leadership in Electrical Engineering'', New York, April 15, 1910 by Howe, Charles S.
1910] DISCUSSION AT NEW YORK 663
DISCUSSION ON EDUCATION FOR LEADERSHIP IN ELECTRICAL
ENGINEERING ", NEW YORK, APRIL 15, 1910.
Charles S. Howe: I shall not attempt to discuss all of the
interesting questions which have been raised by Professor
Sheldon, but only one or two points which have struck me most
forcibly. Professor Sheldon says that the electrical engineers
who have attained an eminence in their profession do not seem
to have engineering degrees, at least very few of them have the
degree of E.E. Now, we have found in discussing the reports
which have come from the various engineering colleges, that very
many of the engineering colleges do not give the degree of E.E.
One or two of the oldest and most noted of the technical schools
in the country do not grant the degree of Engineer at all, and I
think that this may account in part, at least, for the fact that so
few of these eminent engineers have the degree of E.E.
In discussing the question of leadership and the preparation
for leadership, I am led to say a word or two in regard to the
education which we are trying to give in the technical schools,
which I believe is along the proper lines, whether for the train-
ing of the ordinary engineer or for the training of the engineer
for leadership. Among other things, we are trying in the first
place, to give the students a certain amount of knowledge. I
sometimes think that perhaps we lay too much stress upon that.
In the past that has been our principal object, but nevertheless,
we must give the student a certain amount of knowledge- a
great number of facts, and of course, he forgets most of this
before he graduates. But far more important than the giving of
facts by teaching a few definite things, is the ability in the student
to know where to find the things he wants at any time of his
career. That is, the ability to search. If he has been properly
taught to search he will have received something far more
beneficial to him than the few facts which he has been able to
digest and carry away with him.
I believe that in our technical schools we have not paid enough
attention to this branch of education, that we ought to teach
our students to use dictionaries, and encyclopedias, and books
of reference, libraries in general, the catalogs of the great manu-
facturing establishments, the magazines, the special reports of
societies, etc., until, when a student is confronted with any
problem, he will practically know just where to go to find the
proper information upon that subject.
The other thing which we should try to teach him is to think,
to reason for himself. That is the hardest task which we have.
I believe, however, that it would be possible to lay out a sys-
tematic course of instruction in teaching students to think for
themselves.
Most men are not leaders, as Professor Sheldon has said, they
are men who follow, they follow the men before them, and this
process of thinking is, as a rule, at the present time learned by
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men themselves, without very much instruction on the subject.
If we can only develop methods by which students will under-
stand the laws of learning to think, to think along engineering
lines, we shall greatly increase the number of leaders, and I be-
lieve the leaders themselves will be still greater leaders.
Professor Sheldon has emphasized the importance of broad
knowledge, of facility of expression, etc., and I believe that he
has rightly done so. The technical institutions are fast coming
to the point where they believe that the instruction in engineer-
ing colleges should be broader than it has been in the past.
Perhaps it might well be asked why we do not now insist that.
every student coming to a technical school shall first be a
college graduate. The reason, of course, has been that the
technical schools have utterly been unable to graduate men
enough to fill the places open for them. If all the technical
schools required a college degree for admission, we would not be
able to graduate more than one-quarter as many students in
technical schools as we now do, and there would be a smaller
proportion of men ready to take the positions which are open
to the technical graduate. That is the reason why, in the past,
we have not insisted upon the broader training.
I fully agree with Professor Sheldon also that men should
be taught facilitv of expression. The subject of English com-
position and rhetoric especially has been greatly neglected in
most of our technical schools, until within a very few years.
Now we are beginning to devote more time to this subject, be-
cause we are finding out that the technical graduates we have
been sending out without any ability to write, without any
facility of expression, do not succeed as well as the men who can
express their thoughts well upon paper and present engineering
subjects to Boards of Directors or to organizations like this.
Professor Sheldon also made some suggestions in regard to
improvements which might be made in the technical schools.
He speaks of new methods of admission. I do not know whether
it is possible to find any way of admission by which we shall be
able to find a set of men of greater ability, more energy, who will
take higher rank in their studies, and who will make better engi-
neers after they get out into the world. I doubt if we can do it
by any system of entrance examinations. We can do it, how-
ever, by weeding out the students while they are in the college.
Of course, the technical school does that now to a considerable
extent. I think, possibly, the process at times might be carried
further.
Dr. Sheldon has said that new subjects should be introduced.
I heartily agree with him. There are many things we ought to
teach in the technical schools which we do not teach now. It is
also suggested that new methods should be employed, and again
I think he is entirely right. Whether it is going to be possible
to teach new subjects and use new methods in a four years'
course, I am very much in doubt. I rather think that the
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technical schools are coming to the conclusion that in the future
we must have a five years' course instead of a four years' course.
Whether we shall be able to train any more men for leadership,
I do not know. Leadership depends upon many qualities.
Now, we can only take the product which comes to us, and try
to improve it. We cannot make native ability, and some of the
qualifications for leadership are the natural qualifications of the
man. These we may improve, but we cannot create them.
Another thing which is necessary for leadership is the ability
to get along with and to handle men. That is something that it
is exceedingly difficult for us to teach in the technical school.
It is the man who can work with other men, get along with
them, and handle them, who generally achieves the greatest
success.
Abraham Flexner: It seems to me that in this country we
have been rather apt to concentrate our educational processes
on instrumental proficiency, on the making of men who could do
particular things efficiently and well good surgeons, good
doctors, good lawyers, in the narrow and professional sense in
which those terms are used.
The problem which Mr. Sheldon raises, namely as to how
cultural and vocational standpoints can be combined in any
one educational discipline, is fundamently a logical before it is
an educational problem.
We are dealing here with two apparently exclusive concepts,
culture and vocation. We ordinarily apply the term " Culture
to experience in so far as it is expansive, sympathetic, enlarging,
releasing; we distinguish froni culture " vocation ", as practical,
immediate, concentrative, limiting. To the engineer, culture
would seem to be art, history, economics; but to the artist, the
activities and imiplications of engineering would have to represent
the enlarging, releasing, that is cultural aspects of experience.
The attempt to conceive the cultural and the practical as
different in kind would, however, break down of its own weight;
for obviously, any one object or interest can be either the one or
the other by turns.
If, now, one particular content may, according to point of
view, serve in both capacities, being simultaneously culture to
one man and vocation to another, it is obvious that the distinc-
tion is not really fixed and fundamental. The actual relation,
instead of being one of permanent opposition or contradistinc-
tion, is, I think, rather to be likened to the relation between a
map and any town or state upon it. On a map of the United
States the state of Ohio is, the moment one's attention is con-
centrated upon it, seen as against all the rest of the map. None
the less the state is all the time part of the map, from which it
is at the moment, and from a particular point of view, abstracted.
We can, I think, conceive the logical relation between culture
and vocation in some such form.
Within this inclusive mass, certain typical forms are dif-
666 ENGINEERING EDUCATION [April 15
ferentiated for practical purposes; and any one of them, as seen
isolated from, and against the background of, all the others,
becomes an occupation, a vocation, emphasis upon which pro-
ceeds from practical necessity. Any single aspect, when em-
phasized, concentrated, separated out, from the mass, becomes
then the vocation of the man who is thus engaged. Everything
else, representing experience that is beyond him, that he must
reach out for and go out of himself to get, is, as we say, culture.
The apparent change in the stuff itself is thus the inevitable
consequence of the changed angle from which it is regarded.
The vocational view is near and detailed because the eye is
fixed, the hand ready to act; the cultural view is vaguer, less
responsible, more wayward, because it tends to leave the im-
mediate in order to follow out suggestions and clues. It is
indeed a rare individual that takes easily by turns both attitudes
towards a single object-as, for example, Metchnikoff can and
Goethe could do.
If then, the distinction between culture and vocation is thus
shifting, conventional, a matter of convenience, a temporary
point of view, it is clear that there is a certain untruthfulness and
inadequacy involved whenever the effort is made to isolate voca-
tion from the cultural plexus, to treat it wholly within itself.
Provisionally such isolation is, of course, warranted in so far as
it serves a purpose. But relations are falsified if the lines are
held tight. The inadequacy of a specific and narrow treatment
of engineering education, such as Mr. Sheldon has pointed out,
is due, I think, to this unnatural separation of the practical
ingredients of engineering as a vocation from the social back-
ground and interrelations which really constitute the opportunity
and content of engineering as a profession.
It is no more possible to realize in its fulness the meaning of
engineering or of medicine (when they are taken alone) than it
is possible permanently to treat the state of Ohio as an entity.
Within any one geographical division there are indeed certain
relations to be established and certain facts to be learned. But
our knowledge of it is dead unless these threads are followed out
beyond state lines into the rest of the map.
If, then, this logical relationship that I have pointed out
is sound, it follows that vocational or professional training must
have a background, the whole background of our social life, just
as the activities and interests of engineering must themselves be
part of the background for men whose vocations lie in other
parts of the field.
The word cultural cannot then be restricted to any particular
set of interests and activities. It is nothing but an historic
accident that the untechnical treatment of literary and artistic
subjects has come to be specifically known as culture.
The details of an educational scheme which shall seek to put
into effect the relationship that has been pointed out can hardly
be discussed in the few moments at mny disposal. We have
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learned well enough how to educate for the vocational life; but
not as yet how to achieve the vocational with due deference to the
cultural, as the Germans have done; we have yet to solve that
problem. The medical schools are just now experimenting
with what they call the combined course-the effort, that is,
to combine the cultural and the vocational treatment of certain
fundamental medical sciences.
The technical training of the engineer, like the technical train-
ing of the doctor, is focused on details; it does not lift its eye to
follow out into the tangle of life the lines of suggestion that would
enrich and diversify and enlarge. It stops at the state line, to
recur to the nmetaphor of the map. And all the time this un-
natural isolation defeats itself-for the engineer, like the phy-
sician, is one of the builders of the future. The narrowly tech-
nical education makes him just instrumentally proficient;
only if his training extends out into the cultural tangle, will he
get a voice in determining the line that social evolution shall
take, only then will he be a creator of the future and not merely a
tool of the present.
I wonder if it may not turn out-I speak very hesitatingly
here-that the engineering school will have to define its purpose
anew, revising its procedure in conformity therewith. Four
years do not suffice to produce a highly specialized engineer,
with cultural outlook besides; to train a boy in both instru-
mental and cultural mastery of the art. Perhaps the lines of
the teclhnical school may have to be laid down more broadly,
on the assumption that a subsequent apprenticeship may shape
the young graduate to his definite practical use. Time and in-
terest might thus be gained within or prior to the engineering
course for the cultural as well as the technical treatment of the
content of its curriculum.
Doubtless such a treatment sounds very leisurely just when
we are finding time too short. I believe that economnical use
of the years available for schooling will make possible interesting
and perhaps successful experiments in this direction. At any
rate let us not be afraid to experiment. Outside the elementary
school we are not as yet, unfortunately, given to educational
experimentation. I cannot believe that there is really anything
to be feared in conceding to secondary school or college teachers
a much freer field of experimentation than they have as yet been
allowed. As a matter of fact, the great problem in education
as in society, is not how to prevent, but how to secure innovation.
In this new modern world, which the engineer has done so
much to reconstitute, we creatures of habit, continue in a futile
and feeble way to do the things that have been doing for cen-
turies past. It will take a good deal of philosophic and logical
dynamite to blow the thing to pieces and clear the way for a
fresh, adequate, and modern construction.
J. W. Lieb, Jr.: We are living in a practical age, a period of
intense industrial activity and large accomplishments-ours
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is the age of cooperation and efficiency. It is not enough that
a given task be accomplished, or a vast public work completed,
the world asks also, has it been done efficiently, with a rea-
sonable economy of time and money, and with a proper adapta-
tion of the means to the end.
While this close scrutiny is given to the relation between
expenditure of effort and result achieved, between input and
output, between cause and effect in the material accomplish-
ments of our times, a scrutiny not less searching and thorough
is being directed to our educational methods and their highest
product-the college graduate.
One of the important questions occupying the public mind
at present, and upon which the searchlight of inquiry is being
directed, is this:
Is the college graduate of to-day, the finished product of our
universities, our colleges, and our technical schools, occupying
a position in professional activities, in the industrial world,
and as a citizen, which justifies the expenditure of time, money,
and educational effort sacrificed in his preparation?
Is the college graduate successfully fulfilling a distinct nmission
in our social system not only in furthering industrial develop-
ments, not only as a leader in thought and an exponent of cul-
ture in its highest sense, but also as an effective force making
for righteousness in the community, and is he making his
service and sympathies felt in the uplift and progress of hu-
manity?
Is his success in life-measured also by purely commercial
standards such as to demonstrate without question that the
time and expense necessary to produce him, is a wise invest-
ment?
I think Professor Sheldon has afforded several clues to the
consideration of some of these questions. He has referred in his
paper to the specialization in the field of electrical engineering.
This hardly needs emphasis, as we know that in our institution,
the American Institute of Electrical Engineers, we are beginning
already to sub-specialize within the domain of electrical engineer-
ing, and we find that this subject of itself is becoming already too
broad for one man to become expert in all of its ramifications.
This has also taken place in the past history of the broader
field of engineering, and now the technical schools in mechanical
engineering find it most difficult to fairly cover the field with the
tremendous expansion which electrical engineering has brought
about, and they are face to face with the proposition of subdivid-
ing their courses into the several constituent fields.
Dr. Sheldon has referred to the importance of facility of ex-
pression, both oral and written. This is a subject which appeals
to me very strongly, because as a matter of experience, I have
found that it is one direction in which the product of our technical
schools is most apt to be deficient. The product of the technical
school has had strongly instilled into him the power of analysis,
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the method of approach, the weighing up of the pros and cons
of a problem, but it is my opinion that he has not been suffi-
ciently well grounded in the power of expressing and of pre-
senting his conclusions. This is a most important element, a
most important faculty, which the successful engineer should
possess if he wishes to present his findings and have them
adopted; the power to clearly and strongly present his views, to
be able to defend them with good judgment and force, so as to
impress the people who are to place their money upon hisjudgment. In this particular direction it appears to me that our
technical schools might well devote a larger share of attention.
It has seemed the purpose of the discussion to take up the
suggestions which Dr. Sheldon has made as to the modifications
in the present methods of technical instruction. As one grows
older, one feels the lack of the broader culture to which repeated
reference has been made, which it has not been possible for the
technical schools to give. This is a serious proposition, as we
are already face to face with the evident necessity of expanding
the course from four to five years. This expansion is of pressing
importance, from the standpoint, one mnight say, of vocational
requirements, and where, usually, the time for a wider acquaint-
ance with the humanities is not afforded. This is a serious ques-
tion which the engineer is facing. It is almost impossible for the
engineer to make up for lost time after graduation. The neces-
sity of following the tremendously rapid developments in all of
the fields of engineering makes self-culture a matter of extreme
difficulty; and therefore, the most that the purely technical
school can hope to accomplish is to instill into the minds of the
students a love for purely cultural studies, for literature, and art,
in all their various manifestations, in the expectation that they
may be followed during more mature opportunities that come
in after professional life.
We all know that the responsibilities resting upon the engi-
neer are ever increasing. Many subjects, such as old-age pen-
sions, systems of compensation for labor, prison labor, child
labor, and subjects of this character, are left in the hands of
lawyers or professional politicians. Now, this should not be the
case. The professional engineer who has come in contact with
these subjects in their various manifestations should take a more
active part in developing the public mind and directing the
activities of the state and the nation in the direction of meeting
these living questions. In order to do this it is necessary for the
engineer to have something more than a merely vocational
training, it is necessary for him to have a wide basis of culture,
wide human sympathies, and a wide knowledge in many fields;
and it is to be hoped that our technical schools will rise to the
opportunity of conferring upon their students a more thorough
recognition of the value, even to the vocational man, of a broad
basis of culture and entertainment.
A. E. Kennelly: Some of the statistics presented by Dr.
Sheldon, while they seem strange at first sight, may perhaps
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be explained without great difficulty, as he has himself sug-
gested. For example, the fact that there are comparatively
few electrical engineers with the degree of M.A. is a fault that
time will rectify; because there has not been opportunity in the
past to obtain many electrical engineers among the men who
have received that degree. Again, the fact that we have no
notable electrical engineers over seventy-four years of age, ought
not to be interpreted on the understanding that the good die
young, because the profession is still too juvenile.
In regard to the vexed question as to what subjects are cul-
tural and what subjects are vocational, I would venture the
proposition that all subjects are either vocational or cultural
merely according to the way in which they are taken and given,
and that there is no other criterion. In fact, I would go so far
as to say that in a certain sense all subjects are equally worthy
and equally grand. There is no subject which, of and in itself
is more worthy or more deserving of study than any other
subject, if treated in a broad sense. It is only when considered
with reference to some particular vocation, or some particular
duty that certain studies become of preeminent importance.
The selection of specific technical subjects of study is of absolute
necessity, in order to economize time; because the training
years are limited, and we cannot indefinitely stay in school.
In regard to the requirements or qualifications for leader-
ship, I think we must all agree with Dr. Sheldon in the general
propositions that he offers, but I think there is one item that
deserves some emphasis; namely that the qualifications which
are competent to train men to lead are also qualifications that
tiain men to follow; that men, before leading, must be able to
follow, and that the requirements of the man who shall follow
are discipline, and faithfulness, and earnestness in whatever
he undertakes.
It seems to me that the qualities for training in following,
depend largely upon the cultivation of ideals. Ideals cannot
be created any more than learning can be created, but ideals
can be fostered.
I believe that the elevation of ideals is of the greatest import-
ance, so that anything we do, whether we sweep a floor or put
up a station, may be done with the best of our ability, and with
whole soul. By that criterion alone is our work to be judged.
William McClellan: I think it would be interesting if Dr.
Sheldon, in connection with Table 7, would arrange to weight
the various qualities, instead of considering them all of equal
value, so that when we come to the general average, we should
have some way of discovering whether the judge would claim
1.83 or 1.12 as a direct comparison. In other words, would he
consider "training the mind ", " comprehensiveness of knowl-
edge ", "facility of expression ", " discipline of the will "
and " aesthetic taste " as all of more or less equal value.
We all look at questions of this sort from different points of
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view, and as I think of the men whom I should consider leaders
in electrical engineering, I find that their leadership is not on
account of their wide knowledge of electrical engineering but is
due to their having the samne qualities that make certain lawyers,
clergymen, or medical men leaders. That is to say, it is these
characteristics or attributes of the man, himself, which give him
leadership and that these characteristics or attributes are general.
Now, it may be stated quite positively that a large accumula-
tion of detail information does not make a man a success.
Success comes from reasoning along original lines,and such rea-
soning is possible only if the man has a thorough understanding
of fundamental underlying principles.
History has shown that a physicist or a chemist with a thor-
ough understanding of the composition or properties of matter
has been able to do engineering work of the highest order when
called upon, although his training in details of engineering has
been very scanty.
The possession of this general fundamental information by a
man on leaving college is all the more important when it is re-
membered that, for the most part, he is hunting for a job and is
willing to take it in any branch of engineering, whether in the
particular one for which he prepared or not.
I believe that there is sufficient evidence now of a change in
our educational courses to show an effort to produce men trained
as engineers rather than as certain kinds of engineers. Unity is
being introduced gradually; and, perhaps, some day, we shall
have a broad profession of engineering, like, at present the pro-.
fessions of law and medicine.
Personally, I should be very glad to see the colleges of the
country give up all consideration, in the undergraduate courses,
of special engineering degrees; and give to all their students the
same course, graduating them with the degree of Bachelor of
Science.
In the arrangement of our college courses, we could learn a
great deal from a consideration of what is done in medicine and
in law where the undergraduates take practically the same studies
barring, perhaps, a few electives in the senior year, and specialize
when they get out into practical work.
President Stillwell: I want to call attention to two things
that have been emphasized particularly. In the first place, I
do not agree with Mr. Lieb entirely with regard to what he said
about the difficulties of self-culture after graduation. I believe
that the man who stops his education upon graduation, and
exclusively specializes, makes a great mistake. There are any
amount of opportunities for a man to continue his education in a
manner that is broadening and effective. The other suggestion
is this; that education in almost any line that teaches logic and a
sense of proportion is engineering education. In constructive
engineering the most valuable faculty, in my judgment, is that
which may be designated as the sense of proportion, what the
painters would call perspective.
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In one large engineering undertaking some years ago I had
occasion to have the number of contracts determined which
entered into the equipment; which had nothing to do with civil
engineering, nothing to do with the digging of holes in the
ground, but simply with equipment, mechanical and electrical.
These contracts were not divided, they represented links in a
chain. There were one hundred and seventy of them. Now,
I think it is not often realized that there are so many factors
entering into a large modern enginieering construction in the
electrical and mechanical field. No mathematician can possibly
produce an equation representing the values of the factors en-
tering into that aggregated plant. The mental characteristic,
which is comparatively rare, and which after all is the most
valuable, is something which may come partly from education,
but I believe it is largely innate, that is, proportion and judg-
ment, to determine relative values, and to aggregate the factors
which enter into one of these complex matters in a manner that
will produce an operative, well balanced and economical result.
Wm. J. Berry: The discussion of this paper has been very
interesting, and all the speakers seem to be in substantial agree-
ment with the writer. It is surely most significant that men
who have attained eminence in the practice of their profession
have joined with educators in pleading for a broader train-
ing for the engineer. It seems to me, however, that we are in
grave danger of losing sight of an important factor in the prob-
lem of engineering education-the student himself. There is a
certain limit beyond which not even the best student can work
efficiently, and in planning our curricula, care must be taken
not to exceed the average limit of the students who remain after
all the elimination tests, to which reference has been made,
have been applied. Some of the " haste which kills perfection,"
of which Professor Shelclon speaks, has, undoubtedly found its
way into our technical schools through a desire to do more than
can be accomplished with thoroughness in the allotted time.
The college of the humanities, aiming to give cultural training,
applies to the subjects studied the extensive and appreciative
method; the technical school, the purpose of which is vocational
instruction, employs the intensive and critical method, yet the
latter institution usuallv requires a greater number of courses
than does the former. Harvard College demands for the
bachelor's degree a minimum of seventeen and one-half courses
(or the equivalent in half courses) of which not more than six
may be taken in any one year. recently there came to my
notice the case of a student in an engineering school of estab-
lished reputation, one of the best two men in his class, who, at
the end of the first semester of his senior year had to his credit
the equivalent of sixty-one half courses, representing a total
about double that of a college senior, and an annual average
of seventeen half courses as compared with the latter's maximum
of twelve. The college man spends from fifteen to twenty hours
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a week in attendance on lectures, the technical student devotes
from thirty to forty to required work in the lecture hail and in
the laboratory.
We are all agreed that the ideal training for the engineering
leader must consist partly of vocational and partly of cultural
subjects in the sense in which those terms were defined by Dr.
Flexner, but even with the five years course suggested by Pro-
fessor Sheldon, not many new subjects can be added to the
existing curricula, unless it be possible at the same time, to
eliminate some of those already present, or better methods of
instruction can be found than any now employed.
A. S. Langsdorf: It seems to be the general opinion of con-
tributors to discussions on engineering education that the average
product of the traditional four-year course is, if not actually
mediocre, at least so little beyond that stage as to be damned with
faint praise. Most criticisms of the usual curriculum are so
vague in their constructive tendencies as to be valueless, while
many offer remedies impracticable because of the limited time
available. But to whatever extent the strictures are justified
by the facts, it cannot be questioned that Dr. Sheldon has gone
to the root of things by pointing out the necessity of adopting
a new system of selecting entering students; for that, to my mind,
is the crux of the whole problem. It may well be doubted
whether refinements of the course of study are of any value to a
student who lacks sonie generations of cerebral development,
no matter whether that lack be due to heredity or to early en-
vironment.
Any one who has had to do with the administration of technical
schools knows very well that the hardest work falls upon those
whose duty it is to eradicate from the freshmen mind the " kin-
dergarten idea" of education. Our preparatory schools are so
strenuously engaged in maintaining the pupils' interest that
there has been a distinct loss in the disciplinary features that
make for real efficiency; the interest of the student is an im-
portant element, but it is not the paramount issue.
The institution which aims to develop leaders as its principal
output, and not as a by-product, must deliberately put aside the
temptation to brag about the size of its student body, and must
recognize the fact that there is such a thing as an aristocracy of
intellect. While any man is the better for a schooling, it is given
to few to be educated. It has been said that the American
standard in higher education is a rather high average and a
corresponding low maximum; what is wanted is an educational
"load curve " with more "peaks ", or at any rate, higher ones.
Signs are not wanting that technical schools are alive to the
demands being made upon them; witness the developments of
recent years in the way of lifting engineering education to a
really professional basis by the introduction of more or less com-
plete graduate courses. It is a practical certainty that engi-
neering education is going through the same evolutionary process
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that has characterized the development of me(lical education,
and for identical reasons.
Samuel Sheldon: In reference to the discussion of Mr. Howe,
with regard to my recommendation that a new system of selec-
tion of entering students should be adopted, I think it is well
recognized that nearly one-third of entering freshmen should
never have come to the technical school. What they lack is
not that which the school or any one else can give them, but is
natural ability. Examinations, conducted along standard
methods and lines, cannot determine much else than the candi-
dates' acquired abilities. There should be, it seems to me, for
proper justice to those who are expecting to become educated, an
examination that will determine whether or not the proper
natural traits are present.
